mGluR1 interacts with cystic fibrosis transmembrane conductance regulator and modulates the secretion of IL-10 in cystic fibrosis peripheral lymphocytes.
Cystic fibrosis (CF) is caused by the mutations in the gene encoding the cystic fibrosis transmembrane conductance regulator (CFTR) chloride channel. CFTR dysfunction in T cells could lead directly to aberrant immune responses. The action of glutamate on the secretion of IL-8 and IL-10 by lymphocytes derived from healthy subjects and cystic CF patients, as well as the expression of metabotropic glutamate receptor subtype 1 (mGluR1) in the membrane fractions of lymphocytes was investigated. Our results have shown that CF-derived T-cells in the presence of IL-2 produce more IL-8 and IL-10, than T-cell from healthy control. However, only in normal lymphocytes a significant increase (144%) in the IL-10 secretion during exposure to high concentration of glutamate (10(-4)M) was detected. Glutamate-dependent secretion of IL-10 was not inhibited either by NMDA-receptor (NMDAR), or by AMPA-receptor (AMPAR) antagonist. Only mGluR1 antagonist, LY367385, strongly decreases the production of IL-10. Furthermore, the content of mGluR1, as well as cystic fibrosis transmembrane conductance regulator-associated ligand (CAL), Na(+)/H(+) exchanger regulatory factor 1 (NHERF-1), was analyzed in plasma membrane of lymphocytes after immunoprecipitation of CFTR. We have found that normal, non-mutated CFTR, as well as mutated forms of CFTR were associated with metabotropic mGluR1, but the level of surface exposed mGluR1 in CF-lymphocytes was much lower than in normal cells. Besides, our results have shown that normal, non-mutated CFTR, as well as mutated forms of CFTR were associated with NHERF-1 and CAL; however in lymphocytes with CFTR mutation the amount of cell-surface expressed CFTR-CAL complex was greatly decreased. We have concluded that CFTR and mGluR1 could compete for binding to CAL, which in turn downregulates the post-synthetic trafficking of mGluR1 and decreases the synthesis of IL-10.